Characteristics of the 25-hydroxyvitamin D3- and 1,25-dihydroxyvitamin D3-24-hydroxylase(s) from HL-60 cells.
1,25-Dihydroxyvitamin D3 induces the human promyelocyte leukemia cell line, HL-60, to differentiate into macrophages/monocytes via a steroid-receptor mechanism. This system is a relevant one for an investigation of the molecular mechanism of 1,25-dihydroxyvitamin D3. We have now examined the effect of 1,25-dihydroxyvitamin D3 on the induction of 1,25-dihydroxyvitamin D3- and 25-hydroxyvitamin D3-24-hydroxylase activities in HL-60 cells. The hydroxylase activities were measured by a periodate-based assay, which was validated by comparison with well-established HPLC analysis. HPLC analysis also suggested that 1,25-dihydroxyvitamin D3 induces a 23-hydroxylase in addition to the 24-hydroxylase. 1,25-Dihydroxyvitamin D3- and 25-hydroxyvitamin D3-24-hydroxylase activities were stimulated as early as 4 h after the addition of 10(-7) M 1,25-dihydroxyvitamin D3 and became maximal by 24 h. 1,25-Dihydroxyvitamin D3 stimulated both activities in a dose-dependent manner up to 10(-6) M. The Km of 24-hydroxylase for 1,25-dihydroxyvitamin D3 and 25-hydroxyvitamin D3 were 2 x 10(-8) M and 5.2 x 10(-7) M, respectively. Cycloheximide (5 microM) inhibited 1,25-dihydroxyvitamin D3-mediated stimulation of 24-hydroxylase activity. Other differentiation inducers, such as retinoic acid and phorbol ester, did not induce either activity. 1,25-Dihydroxyvitamin D3-24-hydroxylase in HL-60 mitochondria was solubilized with 0.6% cholate and reconstituted with NADPH, beef adrenal ferredoxin, and beef adrenal ferredoxin reductase, each component being essential for 24-hydroxylase activity. These results strongly suggest that the 24-hydroxylase in HL-60 cells is a three-component cytochrome P450-dependent mixed-function oxidase.